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1 (fiveitimes amended). A redundant array of inexpensive disks (RAID) level 5 

memory system, comprising: 

a plurality of Let-adaptive memory devices, each of said plurality of defect-adaptive 
memorylevices having a first region for sequentially storing parity information 
for data rlecwsry and a second region for storing data; 
a plurality of caches, each of said plurality of caches respectively coupled operatively to a 

^unique one of said plurality of defect- adaptive memory 
deviceXeabh of said plurality of caches adapted for storing parity information for 
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data recovlry for a corresponding single unique one of said plurality of defect- 
adaptive memory devices to provide one-to-one caching; and 
a controller opera ively coupled to each defect-adaptive memory device of said plurality 
of defect-adaptive memory devices and to each corresponding single unique cache 
of said plurality of caches, said controller comprising a first means for selectively 
controlling writing and reading of parity information needed for data recovery in 
said first region of each corresponding single unique one of said plurality of 

-2- 



Recelved from < 202 408 1002 > at 1/2/02 6:28:03 PM [Eastern Standard Time] 



01/02/02 19:23 FAX 202 408 1002 



ROBERT E BUSHNELL 



@]005 



PATENT 
P54508 



16 



17 



18 



19 



20 



21 



22 



unique 



defect-adaptive memory devices, a second means for selectively obtaining parity 
informatKHl needed for data recovery from said first region of each corresponding 
one of said plurality of defect-adaptive memory devices, and a third 
vely storing parity information needed for data recovery obtained 
from said Arst region of a corresponding single unique one of said plurality of 
defect-adaptLe memory devices in a predetermined corresponding single unique 
one of said plurality of caches. 
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i 1^ 6 l (five times amended). A redundant array of inexpensive disks (RAID) level 5 
system, comprising: 

3 a plurality bf disk drives, each of said plurality of disk drives including a first region 

4 havinW a plurality of data blocks for storing data and a second region having a 
j predeJermined number of parity blocks for storing parity information for data 

6 recovery; 

7 a plurality of caches, each of said plurality of caches respectively coupled operatively to a 
s corresponding single unique one of said plurality of disk drives, each of said 

9 caches adapted for storing parity information for data recovery; and 

10 a controller adapted to provide one-to-one caching, said controller operatively coupled to 

ii each disk drive of said plurality of disk drives and to each corresponding single 
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cache of said plurality of caches, said controller adapted for selectively 
controlling a write operatioi of data and parity information for a data recovery in 
each corresponding disk drive of said plurality of disk drives, said controller 
comprising: 

a first means for selecting a single predetermined disk drive of said plurality 
of disk drives upjon receipt of a data writing instruction from a host 
computer; 

a second means for reaking old data from the single predetermined disk 

drive of said plura ity of disk drives; 
a third means for determining whether old parity information corresponding 
to the old data co: responding to the single predetermined disk drive 
of said plurality of disk drives is accessed in a corresponding single 
unique cache of said plurality of caches; 
a fourth means for readng the old parity infoimation from the single pre- 
determined disk .hive of said plurality of disk drives, upon the old 
parity information corresponding to the single predetermined disk 
drive of said plurality of disk drives not being accessed in the 
sine 



corresponding si 



then loading the 



Lgle unique cache of said plurality of caches, and for 
corresponding single unique cache of said plurality 
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of caches vjjith the old parity information; 
fifth means fir obtaining new parity information by performing an 
exclusive^ OR operation on the old data, the old parity information 
and new/data; 



a sixth means 



for loading the corresponding single unique cache of said 
plurality of caches with the new parity information ; and 
a seventh means for writing the new data in said region for storing data in 
the single predetermined disk drive of said plurality of disk drives 
and writing the new parity information in said another region for 
storing parity information in the predetermined single disk drive of 
said plurality of disk drives, 
whereby the data writing prlcess is completed. 



7 (amended). In a method of writing data to, and reading date from, a redundant 
array of inexpensive disli (RAID) level 5 system, said method comprising steps for se- 
quentially storing information for data recovery in a first region of a disk, storing 
information comprising (data in a second region of the disk other than the first region, 
controlling writing and leading of information by means of an electronic controller unit, 
and caching information for data recovery, the improvement comprising a step for 
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7 reducing overhead duftng a read operation for data recovery and thereby improving data 

8 input-output performance. 
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8 (amended). The method of claim 7, wherein said step for reducing overhead dur- 
ing a read operation fot data recovery and thereby improving data input-output perfor- 
mance comprises steps for: 

(a) coupling each one of a plurality of caches to each corresponding one of a 
plurality of disks, wherel >y each disk is coupled one-to-one to one cache; 

(b) operatively coupling the caches to the controller; 

(c) storing in eac 1 one of the plurality of caches information for data recovery in 
the disk corresponding to the cache; and 

(d) determining iaformation for data recovery in a disk by using information for 
data recovery stored in t ie cache corresponding to the disk. 
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